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nor-place, St. George’s Hospital, and Sur-
geon to the Western General Dispensary.

No. IV.

LiEBiG’s work contains matter on the sub-
ject of food, its uses, and the manner it is
disposed of in the animal economy, perfectly
novel to the literature of medical science in
this country. My intention is to embody in
the present paper the greater part of our
knowledge of the chemical composition of

The Materia Alimenta1’&Icirc;a,
before entering into an explanation of Liebig’s
important contributions to this department of
practical science, with the twofold object of
exhibiting the present state of the subject,
and of elucidating the author’s views.
The particular substances employed as

food in Great Britain are extremely nume-
rous ; they are derived from almost every
region on the face of the globe ; they vary
in the greatest possible degree in their qua-
lities, their chemical constitution, and their I
nutritive powers ; they accordingly vary
equally in the relations that subsist between
them and the blood which they are destined
to renovate. Although considerable labour
and talent has been employed in eflorts to
determine their nature and constitution, a
part of their number only has been sub-
mitted to investigation ; and as respects the
whole, much remains undone. Several most
important discoveries have been made of

late, leading us to regret that the subject has
not been more zealously cultivated, and this,
more especially, since it is now ascertained
that either no principle at all, or erroneous

principles, have hitherto been acted upon
with respect to diet. It is only by an accii-
rate acquaintance with the essential mate-
rials employed in the formation of blood, and
transmitted by that fluid to the tissues, and’
with the laws of molecular action, vital and
chemical, which regulate the metamorphoses
of these materials, that we can hope to

arrive at a knowledge of its nature, and of
the interchange of atoms which must occur
between the blood and the structures in the

process of nutrition. It is upon this founda-
tion only that we can determine the relations
subsisting between the quantity and quality
of the food of man, his available vital force,
and the regular performance of his functions
in the daily business of life ; and upon this
foundation alone can we hope to establish
,good dietetic principles, or rules for the safe
conduct of convalescence after acute diseases) I

or for the treatment, hygienic or therapeutic,
of m P-q’,in his tuultifarious conditions, as re-
gards the preservation of his health or the
cure of his diseases.

Until very recently the whole force of

chemistry was cozlcentrated in an effort to
isolate the proximate principles of animal
and vegetable substances, and in determining
the ultimate elements of those principles,
Without much regard to the atomic propor-
tions of the elements, or to the important,
although intricate, relations which subsist
among them. In my last paper h alluded
to the insufficiency of this method, if relied
upon solely, but we have also to regret that
the cultivators of it have followed no settled
scheme, and that they appear, as a body, to
have had no common object in view. Each
individual has proceeded upon a plan, and
for a purpose of his own, hence their results
are a collection of isolated facts ; there is no
complete series of investigations to be found,
and when the facts themselves are brought
to one focus their utility is extremely cir-
cumscribed. Theseiobservations apply par-
ticularly to the

Analyses of Fogd,
the numerous articles of which are, for the
most part, aggregates of the proximate prin-
ciples here referred to. The first inquiry
respecting food, in a scientific point of view,
appertains to its proximate constitution, and
I have accordingly collected from various
sources all the most important of these kinds
of analyses of the more common solid and
fluid materials of our daily diet. An exa-
mination of the accompanying Table I. (A,
B, C, D, E, F),will elucidate my remarks ; it
will convey to the reader a knowledge of
what has been done in this department ; it
will show also how little, in a comparative
point of view, has been effected, and how
great a desideratum it is that a ,complete in-
vestigation of the materia alimentaria
should be undertaken, with the settled ob-
ject of determining, as far as Oestate of the
science will admit of, all the constituent prin-
ciples of food, and the modifications in the
nature and proportions of these principles
to which it is subject under a variety of cir-
cumstances.

Remarks on the Table of Proximate
Analyses. 

’ ,

I have followed, as literally as possible,
the statements made ,by operative chemists
themselves of the substances found by them
in their examinations of organic products :
these substapces are extremely numerous,
and many of those bearing the same name,
but derived from different sources, are of un-
certain identity. Thus, many of the vola-
tile oils, resins; and extractives, have, in all
probability, a specific constitution; many
of the so-called pr9,{C!mate principles are de-
cidedly products (resulting frqva ,the pro-
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cesses of analysis adopted, as in the case of
various salts, which are converted into theforfn in which they ultimately appear by the e
process of combustion or incineration, re-

sorted to for the purpose of separating them
kOIll the more volatile materials ; others
have no real existence, or, at all events,
there is a great difference of opinion amongst
chemists as to their existence thus, hordein
and pectic acid are riot mentioned in some of
the latest works on’chemistry. In the pro-
cesses employed for the purpose of elimi-
nating individual principles, as before re-

marked, no uniformity has been observed ;
thus, the oatmeal analysed by’Vogel must
have been in a much moister state than the
specimen of wheat-flour by Vauqueikn,&mdash;a
circumstance which detracts from any in-
ference which might be drawn as to the re-
lative nutritive powers of these two sub-
stances. Sometimes the products of actions
which take place in organic substances after
death, have’been represented as proximate
principles; thus, mannite has been put
down as a constituent of onion juice, but
this juice runs very rapidly into the viscous
fermentation, and mannite is formed at the
expense of the common sugar. Principles
found by one individual are not found by
others, owing very probably in many in-
stances to real differences in the plants, or
their juices, resulting from age, culture,
season, climate, or’ soil’; but in other in-
stances to faults or differences of opinion
appertaining to the operators themselves.
There are many circumstances connected
with these proximate analyses which it is

impossible to reduce to a tabular form. It
should be stated that the wheat-flour ana-
lysed by Vauquelin was previously sepa-
rated from the bran ; in the oats which fu’r-
nished the meal for analysis by Vogel, the
proportion of bran was 34 to 66 farina ; in
the barley by Einhoff-

In the rye by the same chemist, nearly-

It is necessary to take account of this in
estimating the nutritive qualities of grains.
Liebig states (Veg. Chem., p. 79) that the
proportion of azotised matter or gluten in
different kinds of foreign wheat differs from
3.33 to 26.7 per cent. The gum of wheat
differs from common gum in colour, and it
also contains a small portion of azote. Cocoa
contains theobromine, an azotised principle.
Pelletier found a small portion of sugar
in coffee, and Runge and Pfaff a pecu-
liar caffeic acid, as well as tannic acid, also

caffeates of lime, magnesia, alumina, and
iron. Strawberries are not included in the

table, but they contain malic and citric

acids, and a peculiar volatile substance.
Horseradish contains sulphur. A fibrinous
material nearly allied to fungin is found in
the rind of the cucumber, but this is not

properly an article of diet. Some vegetable
substances are omitted as consisting entirely
of a single proximate principle ; thus,
arrow-root, sago, and salop, are nearly pure
starch.
Among the animal substances it is neces-

sary to notice that a peculiar principle was
extracted by Couerbe and others from the
albumen of an egg. Animal fats are com-
posed for the most part of elaine and
stearine. thus- 

.

Hog’s lard may also be regarded as a com-
pound of stearic and oleic acids 94.65
+ glycerin 9, and by saponification the
other fats may be separated ’into various
proportions of the same constituents; the
more solid material of goose-fat is marga-
rine. Again, the composition of brain is
nearly but not quite identical with that of
nerves ; and it may be remarked, that ani-
mal flesh employed as food must always con-
tain more or less of nervous and vascular
structure. Brain contains a peculiar oleo-
phosphoric acid with nearly two per cent. of
phosphorus.

I must refer those who wish to become ac-
quainted with all the details of this subject
to the various works extant upon organic
chemistry, and in particular to the volumes
by Dr. Thomson of Glasgow, to that just
published by Liebig and Gregory, and to
Berzelius’s writings, since it is totally im-
practicable to comprise the whole in these
papers.
.. 

TABLE I.
contains all the more important proximate
analyses of food collected from the 6th and
7th vols. of Berzelius’s " Trait de Chimie,"
and other sources. Analyses by definite
quantities, where the proportions are given,
have always been preferred to simple quali-
tative analyses. + Indicates that ’the par-
ticular proximate principle or substance in
the horizontal line against which it stands, is
found in the article of food in the perpendi-
cular column with which it corresponds.
- Indicates that the quantity to which it is
appended is in excess, some other material
in the column being included; thus, in
Braconnot’s analysis of the bullock’s heart,
77.03- includes both water and loss, a +
representing the loss. A, B, C, vegetable
substances ; D, E, animal substances ; F
common water and culinary salt.
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Notwithstanding the imperfections of this
department of science great importance has
attached to these proximate analyses, and
if they were completed with all the accuracy
which chemistry now admits of they would
be invaluable ; they are serviceable, in the
first place, by enabling us to trace the
sources from which are derived particular
organic compounds essential to nutrition and
to the continuance of life, or of certain ele-
ments which become assimilated in organic
structures ; and, in the second place, by
furnishing us with definite compounds of the
elements of matter which are concerned in
organic life, by the isolation of which com-
pounds and the study of their composition,
atomic relations, and metamorphoses, we
hope to attain an insight of the nature of the
vital processes: for it is Liebig’s opinion
foundedj I believe correctly, that a know-
ledge of the ultimate constitution of these .
proximate principles, and of all the materials
which are received into and are separated ’,,
from the living body, must constitute the
foundation upon which the chemistry of
living systems is to be reared. By reference
to the foregoing analyses we may ascertain
from what particular articles of diet, fibrin,
or starch, or phosphate of lime, or iron, is
derived ; but in order to comprehend the
molecular changes which these substances
undergo in the animal economy, until their
final elimination in the forms of carbonic

acid, water, and urea, or otherwise, and in
order to learn what purposes they fulfil in
the progress of these changes, we must pos-
sess an intimate acquaintance with their
atomic constitutions.

The Ultimate Elements of Food.

The determination of the ultimate elements
of the proximate principles contained in ani-
mal and vegetable matters, has for a long
time past, been a favourite undertaking with
chemists. Notwithstanding a great degree
of accuracy had been attained, very little ad-
vantage resulted from the mere discovery of
the proportions of these elements in 100
parts. It was not until the equivalent ratios
in which they are united were attended to
that any prospect of an insight of the real
nature of the chemical changes which occur
in organic compounds, could be expected.
Dr. Ure, adopting the method with oxide of
copper introduced by Gay Lussac, was

amongst the earliest of the chemists, who
paid attention to these equivalent ratios. In

his,,paper in the" Philosophical Transactions"
for 1812, not only are the proportions in 100
parts of the constituents of numerous organic
principles ascertained, but the number of
atoms are, also determined ; although in the
progress of the science the views then enter-
tained respecting the atomic constitution of
the same substances have been greatly mo-
dified, and the use bf symbols has been in-
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TAiltit- II.

THts ULTIMATE ELEMENTS of the more important Proximate Principles and other Con-
stituent, Solid and Fluid, of ORGANIC SUBSTANCES EMPLOYED AS DIET.&mdash;(From Liebig,
Mulder, Scherer, Fremy, and others.)
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troduced. The importance of both these
plans of investigation, viz., proximate and
ultimate analysis, is enhanced in an incalcu-
lable degree by their subserviency to the
rigid quantitative method of the German
school, by the discovery of compound radi
cles, and by the use of rational formulae.
But as respects organic chemistry in general,
and the materia alimentaria in particular,
these plans are at present very imperfectly
carried out, although some most useful dis.
coveries have resulted from them ; that o
proteine may be given as an example.

Table II. contains

the ultimate analyses of all the more definite
compounds met with in Table I. ; the com-
position in a hundred parts, according to the
original plan of recording these analyses, is
first given, and then the rational and empiri-
cal formulae, with a few symbols ; the for-
mulae are nearly all derived from the work
before us, and from Liebig’s and Gregory’s
Chemistry, just published. It will be found
that the proportions in 100 parts do not

always accord with them; in fact, although
the latter must be derived from the former,
the original analyses are dropped in the
work just quoted altogether, and I have ac-
cordiingly obtained them from other sources.
One great cause of discrepancy between the
two is found in the different proportions of
hydrogen and oxygen remaining in combina-
tion or mixture with the original substance
when the analysis is made ; thus, lignin or
starch, with an additional atom of water,
would furnish different proportions of ele-
ments in ’100 parts. This circumstance
must be fully comprehended in order to re-
concile apparent inconsistencies in the re-

sults of different experimenters; the rational
formulae in many instances explain these

discrepancies away. In the empiricalfor-
mulae of fibrin, albumen, and casein, S and
P are not regular established equivalents.

The Blood contains

twelve at least of the simple or undecom-
pounded elements of matter, and by reference
to the two Tables before us we have a distinct
clue to the origin of the whole of them in the
constitution of our food, the oxygen, hydrogen,
carbon, azote, sulphur, and phosphorus, being
componentparts of animal and vegetable fibrin,
albumen, and casein, are furnished for in-
stance by meat, bread, eggs, milk, some vege-
table juices, and bones. Sodium and chlorine
is derived from culinary salt,-also from eggs
and water; iron from water, most vegetable
substances, as the caerealea, potatos, ginger,
asparagus, milk, &c. ; calcium from water,
salt, and many animal and vegetable sub-

stances ; potassium from milk, fish, and rice;
and magnesium from salt, wheat-flour,
barley-meal, &c.; silica and manganese
which occur in some of the tissues, are in-
troduced into the system with water, the

caerealea, and even cucumbers. The only
apparent exception is in the case of fluorine,
which, according to Berzelius and other che-
mists, is a component part of the teeth.

Hitherto, any attempt to ascertain the
quantity of the elements or of the more com-
plex principles derived from the food, and

employed in the formation of blood, or in the
construction of the tissues, would have been
regarded as Utopian ; but Liebig and his
school have shown that the determination of

these important points is quite practicable;
the instances referred to in his work relate
more especially to the quantity of carbon in-
gested, and I shall have to examine that

subject closely in a future paper; in the
mean time our purpose will be served by the
following

’ 
Illustration.

Let us suppose a child to be fed for six ,

months upon breast-milk alone ; we know
that iron is absolutely essential for the for-
mation of blood. If the blood have not a

due proportion of that mineral, healthy nu-
trition and aeration cannot proceed ; the only
known source of iron in this instance is the
mother’s milk, and according to Pfaff’s
analysis (Table I.), it contains only a .007th
part of the phosphate, which, on a cursory
view, would appear to be an inadequate quan-

tity.
But allowing twelve ounces of milk upon

an average as the daily diet, a little more
than 10 grains of phosphate of iron would be
received into the alimentary canal with the
food in six months. This is equivalent to
about 5.8 grains of oxide of iron, which,
again, is equivalent to about 4&frac12;Ibs. of
blood.* Suppose the child to increase 4lbs.
in weight during the six months, and that a
pound of this additional weight consists of a
permanent increase of the quantity of blood
in the system ; for the formation of this one
pound of blood not more than 1.2 grams of
the oxide of iron is required ; the remaining
4.6 grains contained in the milk may be de-
posited in the structures, or eliminated in the
secretions or excretions.

Iron being one of the most permanent and
settled constituents of the blood, employed )

only in the most minute quantities in the
nutrition of any of the tissues, and it being
doubtful whether, in an infant nourished

only on breast-milk, it leaves the body at all
after it forms a part of the blood ; it appears
to be clearly demonstrated that the quantity
above indicated as a constituent of human
milk is abundantly sufficient to answer all
the purposes of the economy at this period of
life.
But let us suppose that from any cause

whatever the milk of a particular individual
contained a much smaller proportion of iron

* Lectures on the Blood, LANCET, 1839-
40, vol. i., p. 316.
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than here represented-say 1/10th part of this
proportion. In such a case the child would
receive from its mother barely enough iron in
six months to form 7! ounces of perfect
blood, allowing nothing for waste, or for any
portion of the metal which might be em-
ployed in the building up of the tissues ; it
is impossible to conceive that so small a pro-
portion of iron would be consistent with
health and progressive growth.
Can it be said that the mother’s milk is

never deficient in its proportion of iron ; of
potassium ; of phosphorus or other elements ?
Have diseases been referred to their proper
causes, and have the most probable causes
been yet investigated ? There are

Other Applications to be made of the Tables
accompanying this Paper,

which would be of the utmost importance in
physiology and practice if they were rendered
more perfect. In Berzelius’s celebrated ana-
lysis of urine we find a thousand grains of this
fluid is represented as furnishing 3.71 grains
of sulphate of potassa. Suppose a man to
void 40 ounces per diem, the quantity of
sulphate of potassa would amount to 71

grains, equivalent to more than 32 grains of
potassium ; but half of this secretion may he
referred to the ingesta of simple watery
fluids, and we will reduce the proportion of
the salt in the remainder to one-half, which
leaves eight grains of potassium as being de-
rived from the food in one day; but where,
in the analytical tables, is so large a quantity
of potassium to be found ? The analysis in
question cannot, I think, be a fair standard
of comparison in this country at least, so far
as the salts of potassa are concerned, and
there was probably some peculiarity in this

respect in the diet of the individuals whose
urine Berzelius examined.
As to the action of material particles in

the animal economy, no exception, by virtue
of minuteness of quantity, can be taken at
this time of day to our reasonings.

Protein, which appears in the Second Table
as a Proximate Principle,

is a definite compound of the four elements,
oxygen, hydrogen, carbon, and azote, and it
forms the common basis of the most import-
ant constituents of animal and vegetable
matters enumerated in the first table, viz.,
fibrin, albumen, casein, gluten, or vegetable
fibrin, and legumin, or vegetable casein. It
is a substance which, notwithstanding its
complex nature, is capable of entering into
combination with other more simple chemical
compounds, and even with the elements of
inorganic matter, according to the laws of’
detimte proportions ; and in consequence of
the number of atoms which enter into its
constitution its equivalent must be very
high indeed. Hence it is found that the
minutest quantity of the elements or of the
more simple bodies, combine with several

thousand times their weight of protein to
form new definite compounds possessed of

specific properties and fibrin, also the other
organic substances above named are ac-

tually chemical combinations of this kind.
The discovery of protein by Mulder, which
is turned to the, most valuable account in

Liebig’s " Animal Chemistry," must be ex-
tremely gratifying to Dr. Prout, who has
taken so much interest, and done as much,
if not more, than any other chemist of this
country in organic analysis.

In the " Philosophical Transactions" for
1827, Dr. Prout quotes the following obser-
vation from Herschell:&mdash;" That such minute
proportions of extraneous matters should be
found capable of communicating sensible
mechanical motions and properties of a de-
finite character to the body they are mixed
with, is perhaps one of the most extraordi-
nary facts that has yet appeared in chemis-
try." At this early period Dr. Prout was
satisfied that the earthy and alkaline salts,
iron, &c., are not as they were then generally
believed to be, mere mechanical mixtures

accidentally present, but that they perform
the most important functions ; the disco-
veries of the German school have fully con-
firmed the truth of this observation.
So long as the subject of the chemical

composition of food continued to be one of

philosophical speculation only, the circum.
stances referred to in this paper and others
which had a retarding influence over its pro-
gress, might perhaps be regarded as of trivial
importance ; but it will appear before my
present undertaking comes to a conclusion
that this kind of knowledge is practically
available, especially but not only in medi-
cine. When it is known for a certainty,
with regard to

Articles of diet,
that one loaf of bread as compared with an-
other of equal weight, may contain double
the amount of the materials that are most
essential to nutrition ; that some articles
of diet are nearly, and others absolutely,
destitute of organic principles capable
of supporting for any length of time the
vital force ; that different varieties of
food subserve different purposes in the
animal economy ; that various vegetable
substances, furnished abundantly by nature,
but not at present employed as food, contain
nutritive principles, and that the chemist is
capable of ascertaining these substances
and of determining their relative proportions;
that the use of tea, coffee, and chocolate,
cannot be replaced by gruel, arrow-root,
and starchy diet with the same effects upon
the economy, and that cookery comprises a
number of most interesting and important
chemical processes ; when the importance
of these circumstances becomes duly appre-
 ciated, doubtless the cultivators of chemical
science will meet with more encouragement
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than heretofore in this country. Not only
will the medical practitioner and the agri-
culturist avail himself of a knowledge of
organic chemistry in his particular vocation,
but the magistrate, the guardian of the poor,
and the legislator, must appeal on the
gravest questions to the chemist for that
knowledge which is alone calculated to en-
sure the success of his philanthropic exer-
tions.

I may appear to have travelled somewhat
out of the way of a review of Liebig’s Che.
mistry in this paper, but it is absolutely
essential to have the matter herein contained
before us, in order to comprehend and exa-
mine many of his statements respecting di-
gestion, nutrition, and the evolution of ani-
mal heat.

CASE OF

PUERPERAL MANIA,
WITH THE POST-MORTEM EXAMINATION.

By RICHARD R. PERRY, Esq., House-Sur-
geon to the General Lying-in Hospital,
York-road, Lambeth.

; MRS. ROBERTS, 4, Dyer-street, William-
street, Blackfriars-road, aged 34, was deli-
vered by a midwife of her seventh child, on
the 1st of November last, after three days’
labour. The pelvis was deformed, and for.
ceps had been applied and craniotomy per-
formed, in previous labours, yet she refused
to have premature labour brought on, which
had been repeatedly recommended to her.
The consequence was, that this and every
child had been still-born, with the excep-
tion of one, a girl, very small, which is now
alive.
On the third day after delivery, Nov. 4,

after a sleepless night, she complained of
pain in the head and abdomen, and became
restless and delirious. I was then sent for,
and found her extremely violent, requiring
two women to hold her. The pupils di-
lated, unaffected by a lighted candle ; skin
hot and moist; pulse 120, quite silent;
winced on pressing the abdomen. The
bowels had been freely opened on the day
before by castor-oil. I ordered her lauda-

num, in saline mixture, every two hours, but
they were only able to give her thirty minims
(three doses).
Same day, noon. Pupils contracted; skin

cool; more violent than before ; and tacitur-
nity had given way to violent delirium ; pulse
120, small and feeble.

Five, p.m. Dr. Cape saw her; she was
then incoherent, talking without intermis-
sion ; pulse more feeble ; surface of body
cold; pupils still rigidly contracted; pain on
pressing uterine region, but not acute. A
blister to nape of neck, and half a grain of
acetate of morphia every hour till sleep was
produced.

Eleven, p.m. Has taken three powders;! I

perfectly quiet ; rambling ceased; much
less jactitation, but no sleep ; pulse a little
firmer ; pupils still contracted. The strength
was supported by gruel and brandy during
the night, but the restlessness came on again,
and she sank at eight, a.m., on the morning
of the 5th, just twenty-eight hours after the
attack.

In her delirium she spoke of her husband
having had connection with her since her
delivery ; and the uterus having been felt by
two married sisters after her death, above the
pubis, was thought by them to corroborate
it, having been, as they termed it, pushed up
there. This he denied ; nor was it at all
likely, as every one admitted he had always
treated her with the greatest kindness and
affection during the eight years that they had
been married. Still, nothing would satisfy
the friends and the crowded neighbourhood,
who attributed the mania to that circum-

stance, but a post-mortem examination, which
I made on the same day, assisted by my
colleague, Mr. Boddy, Dr. Cape being
present.

Brain.&mdash;Veins and choroid plexus slightly
congested. About a teaspoonful of water
under the arachnoid, on the upper part of the
posterior lobe of the right hemisphere. The
whole of the brain was carefully sliced away,
and carefully examined, but it was otherwise
quite healthy.

Abdomen.&mdash;No inflammation of the perifo-
neum ; no fluid effused; all the organs
healthy, with the exception of the uterus,
which, of course, was still above the pubis.
Round the insertion of the left Fallopian tube
was a patch of red ulceration, of the size of
a dollar, in the peritoneal coat, and in the
substance were two or three small cysts, one
of the size of a nut, with glairy and purulent
fluid in them. Dr. Hodgkin, who examined
it, thought them enlargements of uterine

sinuses, and plastic lymph could be drawn
out from the veins opening into them.
There was no inflammation of the uterine or
spermatic veins.
The ovary on the left side had several falsecorpora lutea, and there was a true one in the

right.
!i The os uteri was much bruised and con-
gested.

The preparation is in the museum of St.
Thomas’s Hospital.
The Pelvis was deformed by the projection

of the sacrum. It scarcely exceeded three
inches in the antero-posterior diameter.

IODIDE OF POTASSIUM IN GOUT.

To the Editor.-Sir : I beg to say that I ac-
cord with the suggestion of Dr. Watson, to
exhibit the iodide of potassium internally
for the cure of gout (see LANCET, No. 1004*),

* Abridged from the Provincial Journal.
-LANCET.


